Summary. The oestrous response and subsequent fertility to natural service of 360 cyclic Merino ewes were studied following treatment with intravaginal sponges impregnated with three dose levels of 'Cronolone' (9\g=a\-fluoro-11\g=b\-hydroxy-17\g=a\-acetoxy-progesterone;Searle) and dried either in an oven or at ambient temperature. Sponges were inserted for 8 or 16 days and ninety were assayed for residual steroid after withdrawal.
INTRODUCTION
Despite the first reports of high fertility following the use of the intravaginal sponge technique for the synchronization of oestrus in cyclic ewes (Robinson, 1964 (Robinson, , 1965 ) subsequent work has shown conception rates often to be lower 472 T. J. Robinson et al. than normally expected (Robinson, Salamon, Moore & Smith, 1967; Clarke, Roberts, Carter & Kirton, 1966) . Possible reasons for this have been discussed by the author (Robinson, 1967) . A prime factor seems to be a failure of fertiliza¬ tion, due to an alteration in the pattern of sperm transport and survival (Quinlivan & Robinson, 1967) , associated with failure of the progestagen released by the impregnated sponge to maintain the endometrium in a normal state (Quinlivan, 1967) .
The dose of progestagen incorporated into the sponge has been shown to have an effect on subsequent fertility (Robinson, Moore, Hoist & Smith, 1967 ; Robinson, Salamon, Moore & Smith, 1967) . Clearly, the amount of steroid actually released from the sponge, and the uniformity of this release over the 16-day period of intravaginal insertion, is more important than the dose impregnated. In the first report of rate of absorption, Morgan, Lack & Robinson (1967) reported a relatively rapid (16%/day of residual steroid) release of9a-fluoro-lljS-hydroxy-17a-acetoxy-progesterone (SC-9880-'Cronolone'; Searle) from prototype commercial sponges. Subsequent assays on commercial sponges (Syncro-Mate; Searle) showed a much slower rate of release, despite an apparently similar method of preparation (unpublished results) . One fig. 1 (b) and (c) show that the effectiveness of the oven-dried sponge increased with increasing dose, whereas that of the air-dried sponge did not, based on ewes lambed of ewes in oestrus (P<0-01) or on ewes lambed of total treated (0-05<P<0-10). Text- fig. 1(d) shows that the effectiveness of the ovendried sponge appeared to fall with increasing duration of insertion while that of the air-dried remained constant (P = 0-10). This is consistent with the more rapid rate of absorption from the oven-dried sponges and the failure of the 16-day, 10-mg, oven-dried sponge. By contrast, the overall performance following treatment for 16 days with 30-mg oven-dried sponges was highly satisfactory. Of thirty ewes treated, all came into oestrus and twenty-two lambed (73-3% of ewes treated; Table 2 ).
There appeared to be a relationship between day of oestrus after sponge withdrawal and fertility (Table 3) but this was not significant. Absorption of Cronolone Table 4 presents the estimates of the mean residual Cronolone in sponges, and Table 5 is an analysis of variance after log transformation. Apart from the effect of initial dose of Cronolone, there were highly significant effects of duration of insertion { < 0-001) and of method of preparation (P< 0-001).
The quantity recovered from oven-dried sponges after insertion was less than that from air-dried.
There were two important interactions, namely between duration of inser¬ tion (linear) and method of preparation (P< 0-002) and initial dose of Crono¬ lone (P< 0-002 T. J. Robinson et al. insertion shows that, generally speaking, the rate of absorption is a constant function of the quantity of steroid present in the sponge at any time. Table 6 shows the estimated percentage of Cronolone absorbed over a 16-day period for air-and oven-dried sponges, together with the estimated mean daily rates of absorption. The mean rate of absorption from oven-dried sponges was almost twice that from air-dried (6-2% versus 3-7%/day, Text- fig. 2a ) and from 10-mg sponges almost twice that from 30 mg (oven-dried, 8-0 versus 4-9; air-dried, 4-5 versus 2-7%/day; Text-fig. 2b ). 
DISCUSSION
The inclusion of the 8-day insertion treatment was intended to provide a mid¬ point in a three-point assay for rate of absorption. As would be expected, the number of ewes in synchronized oestrus, following cessation of treatment, was less than that following the 16-day insertion.
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The results clearly show the importance of both the initial quantity of progestagen present and its availability. The (Robinson, 1967) . First, the dose required to inhibit ovulation in the ewe is lower than that required to condition for oestrus. Second, the dose required to condition for oestrus is lower than that required for full fertility. This phenomenon has been observed in a number of studies (e.g. . A high proportion of ewes coming into oestrus on the day following withdrawal of sponges is indicative of in¬ adequate dosage of progestagen and consequent low fertility.
